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ABSTRACT
The aim of this study was to determine histopahtological changes in the stomachs of wild rodents as well 
as the possible presence of Helicobacter species. Stomach samples of twenty two wild rodents of different 
species, captured in different regions of Croatia were examined. In all the samples examined infl ammatory 
changes were observed, as well as bacterial and parasitic organisms. In one sample, those organisms were 
identifi ed as the Helicobacter species since were positive when stained by the Warthin-Starry method. This is 
the fi rst fi nding of Helicobacter species in wild rodents in Croatia.
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Introduction
Since WARREN and MARSHALL (1983) established the link between gastric 
helicobacter infection and gastritis in humans, Helicobacter species were intensively 
investigated not only in human but in veterinary medicine as well . Many species were 
identifi ed in domestic and wild animals (WEBER et al., 1958; QUIEROZ et al., 1990; EATON 
et al., 1993; BARBOSA et al., 1995). Their role in gastric pathology is yet to be determined, 
since, although in most cases they cause visible histopahtological changes, their clinical 
relevance is not yet clear. 
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Literature data on the presence of Helicobacter species in wild rodents are scarce 
(GIUSTI et al., 1998; WON et al., 2002; GOTO et al., 2004; COMUNIAN et al., 2006) and 
histopathological changes are described only in the fi rst of these studies. 
The aim of this study was to establish histopathological changes and the presence of 
gastric spiral microorganisms in the stomachs of wild rodents.
Materials and methods
A total of 22 gastric samples taken from wild rodents were evaluated in this study. 
The species were as follows: Mus musculus (16), Apodemus sylvaticus (1), Clethrionomys 
glareolus (1), Apodemus fl avicollis (2), Microtus agrestis (1), Apodemus agrarius (1). 
The samples were collected from animals captured in live traps and sacrifi ced, originating 
from different regions of Croatia (Moslavina, Turopolje, Popovača). Stomach samples 
were washed with saline and fi xed in buffered formalin, embedded in paraffi n, cut on 
microtome and stained with hematoxilin-eosine, toluidin blau, Giemsa and Warthin-
Starry method (SHEENAN and HRAPCHAK, 1980). The number of Helicobacter species 
was determined after examination of ten high magnifi cation fi elds (x40) as the mean 
number of bacteria. 
Results
In all the stomachs examined infl ammatory changes were observed in the gastric 
mucosa of the glandular stomach. The results are summarized in Table 1. The most frequent 
fi nding was oedema, noted in 21 samples examined. Epithelial desquamation was observed 
in 16 samples. Erosive gastritis was noted in fi ve samples. Infl ammatory cell infi ltration 
was noted in all the samples examined, in four cases neutrophylic, in nine mixtocellular 
and in nine mononuclear infi ltration was noted. In hematoxilin-eosine stained samples 
numerous microorganisms were seen in the gastric mucosa and lumina of the gastric 
glands (Fig. 2). Those microorganisms were histopathologically recognised as bacterial 
(13 stomachs) and parasitic (8 stomachs) organisms. In seven stomach samples bacterial 
and parasitic organisms were noted together. In one stomach sample Helicobacter species 
were observed on a slide stained by the Warthin-Starry method (Fig. 3). In that stomach 
sample, histopathological changes were consistent with chronic gastritis. Helicobacter 
species were numerous (up to 30 in a high magnifi cation fi eld), visible on the surface of 
the gastric mucosa, and in the lumina of the gastric glands. Their dimensions were from 
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Fig. 1. Chronic infl ammatory changes and abundant mucus production on the gastric surface. 
H&E; ×10, scale bar = 200 μm
Fig. 2. Gastric glands luminal colonisation with parasitic organisms (protozoa organism). H&E, 
×10, scale bar = 200 μm.
419Vet. arhiv 81 (3), 415-421, 2011
M. Robić et al.: Histopathological changes in the stomachs of wild rodents in Croatia and the fi rst fi nding of 
the Helicobacter species
2. 96-4.97 μm in length and 0.45-0.76 μm in width. Those Helicobacter species were not 
recognisable on slides stained with Toluidin blau nor Giemsa method.
Discussion
In all the gastric samples examined, histopathological changes were detected and 
described as infl ammatory. In only one gastric sample were Helicobacter organisms 
seen on a Warthin-Starry stained slide. Histopathological changes in that sample were 
consistent with chronic gastritis, which is in accordance with the fi ndings of GIUSTI et al. 
(1998) in wild rats in Italy. Helicobacter species have been found in wild rodents in Brazil, 
Korea and China, but in those studies histopathological changes in stomachs and the 
morphology of the Helicobacters were not described since their presence was determined 
through PCR analysis of gastric and colon samples (COMUNIAN et al., 2006) or caeca and 
faeces (WON et al., 2002) and only faeces (GOTO et al.,2004). It is not possible to conclude 
whether the histopathological changes in the stomach sample of the rodent positive for 
Helicobacter organisms in our study were the consequence of that infection, since mixed 
bacterial infection and parasites were also found in that stomach sample. Also, in the 
stomach samples negative for Helicobacter species, infl ammatory changes of similar 
morphology were noted, which may possibly be attributed to other microorganisms and 
gastric parasites. As for the staining methods used, it is important to note that the Warthin-
Starry method is the only reliable method for Helicobacter species histopathological 
Fig. 4. Numerous Helicobacter organisms visible in the gastric mucosa. Warthin-Starry, ×100, 
scale bar = 20 μm
420 Vet. arhiv 81 (3), 415-421, 2011
M. Robić et al.: Histopathological changes in the stomachs of wild rodents in Croatia and the fi rst fi nding of 
the Helicobacter species
detection in the stomachs of wild rodents, since there were numerous bacterial organisms 
visible in the stomach samples from our study, which did not stain positively by Warthin-
Starry. Furthermore, the Helicobacter species recognized by Warthin-Starry were not 
recognisable when stained with Giemsa or Toluidin blau, which are methods used for 
detection of Helicobacter-like organisms in dogs (ROBIĆ et al., 2007). There is only one 
report of Helicobacter infection in wild rodents, but those rodents were of different 
species (Brachiones przewalskii, Dipus sagitta, Euchoreutes naso, Meriones meridianus, 
Neskia indica, Rhobdomys opimus) and the investigation was performed in China. It is 
important to notice that this is the fi rst report of the presence of Helicobacter species in 
wild rodents in Croatia and also that this is the fi rst investigation of gastric histopathology 
of wild rodents in Croatia . 
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SAŽETAK
Cilj ovog istraživanja bio je odrediti patohistološke promjene u želucima divljih glodavaca i moguću 
prisutnost vrsta roda Helicobacter. Pregledani su uzorci želudaca dvadeset i dva divlja glodavca različitih 
vrsta, koji su uhvaćeni u različitim dijelovima Hrvatske. U svim pregledanim uzorcima ustanovljene su upalne 
promjene, te bakterije i paraziti. U jednom uzorku želuca te su bakterije na temelju pozitivne reakcije pri bojenju 
metodom Warthin-Starry identifi cirane kao Helicobacter spp. Ovo je prvi nalaz vrsta roda Helicobacter u divljih 
glodavaca u Hrvatskoj.
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